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mm operation implicit in 
saturated add operation 



4 values compared at once 
produces 64 bit result of 4 
comparisons 



4 values ored at once 
saturates result on overflow 



remembers saturated pixels 



adjust result for window start 
max operation implicitly 
performed by saturation 
anthmetic 



t12 s= t11 « 
WtndowWidth 



Adjust for window width 
Window width must be power of 
2. Using linear ramp. 
{Note; listing assumes width of 
512 counts) 



t13 = t12 ortlO 



resaturate result 



I 



t14 = t13 and 
OxOOffOOffOOffQOff 



discard msb so will not saturate 
on pack 



^ done 1 st 4 pixels 



FIGURE 4 




Begin 2nd 4 pixels 



t1 = t2 = t3 = 
max{ra\«ti,J]- 
offset[i.j]. 0) 



t4 = 

low_16_bits(gain 
magnitude[Ul*t1) 



3 


r 


t5 




Iow_l6_bit3(gain 


fraction[i,j]*t2) 




r 


t6 




high_16_btts(gain 


magnitude[i.jin3) 



r 



raw{i j] is newiy acquired image 
offset[i,l] is previously acquired 
offset image 

max operation is done with 
saturation arithmetic 



mmx instnjction set computes 32 
bit product as two separate 1 6 
bit operations - multiply low 
iorms low 16 bits of product, 
multipiy high fornis high 16 bits 
of product 



L- 





t12 = t11 « 
WindowWidth 






r 




t13-t12ort10 






r 




t15«t13 and 
OxOOffOOffOOffOOff 




"1 





Adjust for ^Mndow width 
Window width must be power of 
2. Using linear ramp. 
(Note: listing assumes width of 
512 counts) 



nesaturate result 



discard msb so wiW not saturate 
on pack 



done 2nd 4 pixels 



t7 - min(Oxffff, 
t4+t5) 



min operation impiicrt in 
saturated add operation 



t8 = te > 0 



I 



t9=!t7 ortS 



4 values compared at once 
produces 64 bit result of 4 
comparisons 



4 values ored at once 
saturates result on overflow 



t10 = 0xffffmTffffffff 
== t9 



remelsers saturated pixels 



t11 ~ max(l9- 
wndow base, 0) 



adjust result for window start 
max operation tmplicttiy 
perfomied by saturation 
anthmetic 



U 



FIGURE 5 



Begin Gain 
Computation 



Compute gain 
(floating 
point) 
602 



Convert gain to 
binary fixed point 
(magnitude + 
fraction) 
604 



Done Gain 
Computation 



FIGURE 6 




id 



Raw Image 



id 



Gain Fraction 



id 


Offset image 


id 


Gain Integer 










id 



Level 



id 


Output Image 


id 


Window s 







id 



Bad Pixel Map 



FIGURE 7 




id 



Raw Image 



id 



Gain Fraction 



id 


Offset Image 


id 


Gain Integer 









id 


Bad Pixel Map 







id 



Cardiac / Fluoro-rad 
processing 



id 



Final Image 



id 



Level 



id 



Window 



FIGURE 8 




T//3 



Integer Gain 




Raw-Offset 



MultiptvLow 



SMLeft 



Ga)n''(Raw- 
Offs^) 



Fraction Gain 



r(Raw-Offset) 




Shift Right 



0.5*Fraction 



ultiplyHIgh / 




Int({Raw- 
Offset)*Fraclion 
) 




IFIGURE 9 



m3 




to 

g ^ 

(Q a. 
•3 E 







C 

o 
w 

3 .9 

£ ^ 

jC q. 



C O 

=1 .2 
to it 



H "S <o 

<0 £ 



8 <D 

E £ 
i 5 o 

CO S c 

£ S .2 
iS .2> CO 



9> 



3 




0} 



CO 



o 

* 



CM 
>% 

ol 

'-Jo Q. 

o E 

Q. — 

3 £ 



TO 



C 

a> CO 

-Q CD 

■1= 



E w 



CO 

E 



CO 

to 



h- CO 



2> S ^ 



CO 

^ c -ri 

>> (O ^ 

E 3 © 

05 CO 
-C <3) O 



^4 



t3 



Q 
■•— ' 

3 






ID 

CD 

H 



